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- Thc plant q u z x n t h e  procedures pad ttc'nnique a d o ~ c c d  by ICRISA'f 
i'oi the c::c'nangc of secds of sorghum, p e x l  millct, piaeonp,ea, chicl;p:=: 
and grour ibu t  L-e described. For t!~c I,?;?o;tcd gcrmplsrn,  thc proced~-?: 
Liclude zn i = c c r n c d i n t c  quarantine fc,r g ioundr ,u t  c ~ r t i ? ~ s ,  Fumigation, 
vis:.-li ;:rfd rr,icrss:opic c::3n--in~Gofi, s2r.d t-catmcnt, ;:sting grocnGr.:.: 
. . 
scces cy  ciir;r:;~c-linked imr?~unojor::~.n; s s s t ?  (ELISP.), and sna!!y _~;3;:. 
in*? s e c h  in pusycntrl; qurl-r.&~e iis!z:ion arca (PEQLi) b2fsre rci,-r,r- 
. 0 to :C :C?. -&~ .  S!:~:'zrig, 1 G  eq?or r  t h e  ~.-rr.-r;plasm, rcg-dzr L-+p~=Goa o;crcl 
b y  scics:ists darin2 L ~ C  g r o ~ i n ;  sc.i>on, cnliec:ion ofhcal rhy seeds foLc; . 
cd by h r n i g a r i o n ,  vIzuzl c x ~ r . ? i . ? ~ t i ~ : ~  r n S  conducCn;  t 5 c  EL!SA [:st is-,: 
!;ra1n6nut 2: Lkc r5ser.6ni pr.;r:~uisi:r.s 'GL'?~;?TC L!C g c ~ ; - i l ~ i ~ ~ i i ~  i s  PrCSCI;;. 
. . to  nr,;ionzl pI:!nt qu?.r?,n:ine 2nti:cr::::s icir i s suzncc  of Lhc p!~:;tosa~i::.:. 
C C ~ K ~ ~ ~ C Z ~ C .  D ~ r i z g  ;he 1251 14 years, 2 to:! of 132,Gib src;;;;Ics ofsee:! c: 
' ; c ~ c ~ ~ ~ ~ ' ~ . c  m a r c r i a l  of 1Cf;:S;T m.n.!aic c r o p s  W c r r  i n p o r t e d  fro;l> :+ 
coun i r i c s .  22~1 701:5;i s 3 r n p l c s  c: .?~~:-r i  to  133 c o u r , ~ + e s  Cl-ougi: ::- 
, . .  
r.zrio:>nl n1ar.t q:l::rzntinc ccinorl:!::;. 
T o  i:np;ovc t h c  cF,cicncj. of tiit pi2::t qu2rant in.r  s y c t c n  Lq f u ~ r r .  
t h c  st.~te.;ics p r o p o s e d  to bc explored inciudc (a) use of serolo; icd tcchr.;. 
qucs for  d c t c c i i n g  sccdborne  \ . i ruser ,  (b) a d o p t i o n  o f n c w  d i s c n s c  icde:J- 
tcchr.iqut.s,  a i ~ d  (c) upC..tir'.: i?forr:-iarioc on t r c a t ~ r n t  s c h e d u l e s ,  r i  
c x i u r r s ,  nnc! cornni!n:ion c i  inJTorrnclricc o- ~ = ~ t s ,  djsczscs ,  2nd cjc=dr  . 
p l a t  q ~ ; : ~ ~ ^ o c t i n c  L ~ P O T Z ~ I C C  \ ; . i~ \  reic: zr,cc t\7 ICI.'.IS.i.T:s ~ 2 n d - t c  c ro r  
C,  1 ne Internat ional  Crops R~csesrch Insrimre foi 13: Scmi-.Arid T r o ~ : :  
(ICRIS.\T) is a nonprofit, scientific, research and uzinhg i ~ s t i t u t e  rece!: 
ing suppon from doriors through the Consu!tativt G i e q ~  on I n t : r i l ~ t i ~ ~ :  
Agricultural Restarch (CGIXR). T h e  Ins t ia te  was uiablished by CGL4F 
in 1972 3t Pa~ancheru, nfar Hydeiabad, Andhra Piadsh,  India. Its mandc: 
includes the collection, evaluation, maintenance, utikation, a r d  distrib: 
tion of sorghum, pearl miller, pigeonpea, chickpea and gioundnut germplasrr. 
As per the rncmorandum of understanding between the Governmtnr c 
India (GOI) and ZCRISAT, unrestricted movemenr of seeds of five m a n d r  
crops into and out of India is permitted after obstrihg the national pit: 
quarantine regulations. Further, GO1 reco,gnized ICiiISAT Plant Quara: 
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w n h  ;I ~ l l c t l~y l  brolllidc dus;~gc r ~ l '  3 2 g n 1 ~  I b r  1Illr; 1l111lc1 . I I I ~  R ~ N I I I ~ ~ I I ~ I I  
,Ire Iu ln~g:l[c.rl :II nurl~l;ll ;~~~ i ios l ) I l c r i r  llrcssul c  will^ ;11~1111iilit11ll j ~ l o s l ~ l ~ i d ~  
Jus.~gc US )gill - for five (1:1ys ( I  I ) .  
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r. l11o11c1 I C S I ~  \vII~L.II C ~ I I S ~ L I S  or \ ) ! , I L I I I ~  herd\ 011 11\ \ )1h\  l i l ~ c r  ~ , I I > L ~  
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11. 111c ilsc o f ' l r c i ~ ~  disllcs with ri:.lr I I I C ~ I : I  i i ~ r  i l r ~ r ~ l ~ o i ~  o l - z ~ ) c ~ i ~ i t .  I;. 
lll(r ,//\,(J, 11\~1,1 SII ,  
As per 111c il11io11:ll ~)I ;III[  ili141r;lllt1iIc r q u I ~ [ ~ o ~ l s ,  h i ~ c c i f i c  ~ J ~ I L I O ,  
d c ~ l ~ ~ r ~ ~ ~ i o ~ ~ s  ; I I C  r c l l ~ ~ i r c ~ l  lo be I I I C I I [ ~ ~ I ~ ~ ~ I  in 111c p h y t o s ; ~ ~ l ~ ~ , ~ r y  c c r i i I i ~ - , ~ ~ c  
;I h : t k j ; ~ ~ : ~ r d  ; I ~ ~ \ I I \ S I  s l ~ c c ~ l i c  l~cs\s  ;111d ~ I S C : I ~ C ~  w11osc i ~ i ~ r o J ~ ~ c ~ i o ~ l  I~,III  
coi~sldcrcd I l~igl l  risk to 111c crops ill 111di.1. 'l'llc rcqiIIrcII\cIlIb :1rC 
fi)llows: 
Surgllllm. Sect1 s:1111l11cb sl~tn~lrl be rrl l~ l i cd  :IS c~~llcclcd lit1111 licltlr 1 1 .  
WCI  c I T ~ ; I I ~ , I I  ly i ~ ~ s ~ ) c c t c ~ l  d ~r i l ig  :IC( ivc-j:rowi~~l; S C ~ S O I I  ; \ I I ~  were l i ~ \ t d  1 0  i 
li cc  I I ~ I I I  i ~ i l b c ~ i u ~ ~  of b;~cicrial 1r.d s1ril)c (I'SEIIJIIIIIVII~S u t l r l r o ~ i ~ ~ ~ l i ~ )  3: 
I X I ~ I C I  I J ]  lc;11' h ~ r c : l k  ( . Y ~ ~ ~ I I ~ I I ~ ~ ~ I o ~ I u ~ ~  ct tt~prstri~ IN. 11ot~ic~d~~). l ~ ~ r i l ) c r ,  111c SU,  
l l l i~s~  bc frce Tlom s o u \ l \ c r ~ ~  lcar bliph\ (/lrcsci~lrru ~IIOJ~I'J).  
l'carl ~ ~ l i l l e t .  Sceds sl~uuld \)C ccrtilicd 1s ~ollcctcrl fruill crups lrcc iro 
i l l f iy- l in , l  t \ f  ~ I O ~ I I V  ~v~il,l,*tv / V P ~ A P , I ~ ~ , I P H  ~ * r , ~ ~ ~ - ; * * : * ~ l 2 - 1  
~l~;lIllc I 
Seed lrt:1tnlclil s c l ~ c ~ l ~ ~ l c  for lC~ l~ lS~ \ . l '  I I I : I I ~ ~ ! , : I ~  c ~ o l ~ s  
l't..111 111111c1 . I .  ' I ' I l t '  S C L - L I \  . I I C  \0.11<(.11 1 1 1  Aj::ti11sl ~ I o \ v I I \ .  I I I I I I I C . \ V  O l  ./ 
0.1'X~ I i \ t ' l t  I I I  I ,  i 111t11 1 , 1 ( '  
l i ) ~  1011ii11 , 11 t l  I I I C I I  
I I I ~ U  o~rj:Iily \ v . I \ I I c * ~ I  i l l  
~ I I I ~ I I ~ I I ~ :  w.11i.1 I'IU ~ I I I ~ I I .  
, Alicr \v:~slli~ll:, 111c hcctls 
. I I ~  11;111!,Ii.rr~.cl ~ I I ~ I I I ~ ~ I . I ~ C .  
ly i111[\ ;I t v a l c r  I ) . I I I I  S L ~ I  
;lt 55'C !'or 1211ii11. 
I I I I I ~ I L ' L I I ; I I ~ I ~  ; l'tcr lllc I I ~ I  
\\*:I\cr lrcat1llc11t, 111c 
sccds :Ire ~ r ; i l l a l i - ~  red lo 
\t8.11cr ;11 1 0 0 1 1 1  I V I I I ~ J ~ I : I I I I I  c 
l.or 21lii1l i.1~11111;; ;11'1rr 
u~llic.11 tlrcy ;Ire tr:~nafcrrc.tl lo 
lll,~~ll~.ltlll .I1 1'; 'Y: li)l 
I?Ilr :111 t l  I I I ~ I I  ; I I  ~ I O ' t :  
1 1 1 1  . I 1 1  ; 1 t 1 t 1 I l l ~ 1 1 1 , 1 1  1 ?I11 . 
~ \ l i ~ - r  i o t 1 1 1 1 1 1 :  111r \1%t.0\ :11c 
t rc ;~~ci l  wti111 I I ~ C  I I I I I J : I L ~ I ~ ~ ~  
111~l~l~; lxy~ ( ~ < i i ~ o l ~ l i ~ " '  %)'%I 
U + ~ I I ; I I ~ I C  l~ twt lcr )  : I I  31;kJ; I 
.wed i l l  lO00111I 01' I1f i l  
:lcltlcous lliclllyl ccllullIhc 
solulion. 'l'llc scctls arc sonkccj 
in 111c f t r~~g ic i~ lc  sl slrcll- 
slon h r  4-0 Ilr.  'l'lrc 
~rc:llcd seeds arc dried 
1111dcr s l ~ : ~ i l c / s t ~ ~ ~ l i g l ~ ~  ~ I I I L I  
can Ix: used fur sowiug ulr 
to :i lwriotl 01' fo11r 
l 1 l l I l l l l l s .  
Cl1ickpc;r. '1'11~ scctl s:~riiplcs sIioi11d bc ccrtiIicd 3s C ~ I I C C I C ~  fronl 111:1111~ 
rrcc fro111 1rlil;lir (,'?scOc'/lj~tr~ nl1)ir~l;l ;111d v i l . ~ ~ s  tliscnscs. 
I'igconi>c:~, ' I ' l~crc  ;Ire rio sj>ccilic rcljr1ircii1c1i1s. 
C ~ ~ I I I ~ ( ~ I I I I ~ .  :I.  Scctls s11t~i1ld l)c ccrlilictl to IIC fr(Ir11 ;I c-roi) I I I ; I [  I,*:I~ 
i~~slycc.~cd t.cl:\~l:lrly tl~lrilil! :ictivc growl11 :111ll l i ) \~ l id  I j cc  fro111 b ~ l l l ] 1 l O l l l S  ( , I '  
Irc;llltll n l o ~ \ l c ,  pc;ln\Il s tunt ,  ~n:irl:in:ll clilorosis, : ~ n d  ~,c:lr lu~ s ~ r i l ~ c  virllsch. 
b. 'l'lic 1ilo111cr ~ > l ; ~ ~ l l s  wcrc l icc  l'rolii Iwo tli.sc;~scs, i.c, ~ I I S I  (I'lcc~l~i,rl,r 
11 1~,11~/li,1i~) :I 1111 sc;1b (<sp/l~lcc/~~ltl~l ( 1  t~, f./li,/i~). 
'I'llc c-o~~sil:ll~iictt\ i ~ r c l ~ l l i l ~ g s  ol 'wild /l~.trc/ris spccics origirl ;~ring l 'ro~ll 
Nor111 ;irlll S o l t ~ l i  Atl~cricd s11;lll bc  s ~ ~ b j c c l c t l  lo i~ircrrncdi:~tc clu;lrnri~inc i : ~  
~ l n n - g ~ . t ~ i ~ ~ l c l ~ i ~ ~ ~  J:I otvilil: C ~ I I I I I I . ~ ~ ~  :I NI only I I C ; I I I I I ~  ~ c v i l l i ~ ~ ~ : ~  ~ ) r  C I I ~ I ~ I ~ ~ ; S  : ; I I . I I I  
l)c i ~ ~ ~ j > o ~ . t c t l .  A I  11rc$c11[ ~ L I L . I ~  c1111itigs i l c s t i ~ ~ c i l  fiir JCI~JSA'I~ ;lrc l;ro\vll Iilr 
011c j y ~ i r r : ~ t i o ~ l  i l l  J : I ~ ~ + I I I ~ ~ ~ ~ I S C S  :II llic ~ ~ ~ i i v c r s i ~ y  of l t c ~ t l i ~ i g ,  L l l i .  *I'llc 1-111. 
li11gs Fro111 l ~ c : ~ l t l ~ y  ~ ) I ; I I ~ I S  I I ~ ) O I I  ; ~ r r i v ; ~ l  i1111) 111di;l ;\rc c x ; ~ ~ t i i ~ l c d  :II 11ic ~ ' I ; I I \ I  
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I I I  111c I ~ C I I I O I I S ~  : I I  l(.~l~lSA'l' (:~111rr I I I I ~ ~ I .  11tc ~ ~ ~ ~ ~ c r v i s i o ~ ~  o l ' b l I l l ' ( ~ 1 .' l ' l ~ t -  
j ) I a ~ l i ~ h  lict* Iio111 vil t15t.s :trr tI1c11 11~;111sl~l;1111cd ill l l l ~ ~ J I A  l i ) ~  sect1 ~ . o l l r ~ . ~ i o t ~ .  
Sect1 s I ~ I ~ ~ I I c I  I )(-  11c;11ct1 \vi111 j~cs~ ic i l l c s  p r i o ~  1 0  ~ I ; I I I I ~ I ~ ~ : .  . I ' I I c  I I ~ ; I I I ~ ~ U I I \  
sc l~ct l~t lc  fi)llou'crl fi)r 111c sccds of so rg l l i~~ i l ,  ~ x - ; ~ r l  ll~illcr, c.hickl\c;~, ~ > i g c o ~ i j w ; ~ ,  
:ttitI L:I O ~ I I ~ ~ ~ I ~ \ I I  i h  j ;i\~c~i t1 '1':1[)Ic I .  
I ) c ~ S ' I ' I ~ N ' ~ ' ~ \ ~ ~ '  QlJAI<AN'l ' I  NI: 
' 1 ' 1 1 ~  seed ~ i i ; ~ ~ e r i ; l l  rc c:~sc~l by N31io11;ll 1'I;it11 Qu;tratltitlc ; l i ~ ~ I ~ o r i t i c s  ; ~ r c  
j;ro\vll i l l  1'l;QIA 31 lC~l<ISA~l .  for O I ~ C  g,c1lcr;11ioli itndcr slrict v i~: i l ;~~icc .  'l'lic 
1'1;,QIA is ;11jn\l1 501:;1 1oc;11cJ ill t l ~ c  Sou111 13:1s1 curllcr o l ' lC l ( lS~ \ ' I '  ( :CI I IL- I  
, . 
; I I I L ~  :11,ot11 011:t ol ' i l  ia I I I I L ~ ~ I  c ~ o j ~ j ) i ~ l j : .  1 1 1 1 $  ;Ire;\ i h  : I I I O ( I I  200111 110111 I I I C  
. . 1lc:lrcsl C I O ~  ficlcls. I l ~ i s  ; I I C ; I  is ;~l.'ro ~~1rrot111iIe11 b y  I T C C S  ; I L . I ~ I I J :  . $ i v i ~ l ~ l  
I I ; I I  I i c ~  h , ' 1 ' 1 1 ~  s ~ ; ~ l l ' o l ' b l  ] { I 1 (  ; I <  ; I I I L I  lC;l<lS/\'l' I ' I ; I I I I  Q I I ; I ~ ; I I I I ~ I I ~  1 I I I I I  I I I \ I ) I * ~  I 
I I I V  L I I I ~ ) ~  t \vi~.c ; I  \ + ~ ( ~ ~ l i  I I I I I I I  $ ~ I \ \ ~ I I I I ;  I I I  I I ; I I V C ~ I .  ' I ' I I c *  ( ' I ~ I I \ S  I C ~ C I \ , ~  : I I Y ~ ~ I I ~ I I \ ,  
~ \ I , I I \ I  l ) ~ o t c t . ~ i o ~ l  I ~ I C * ; I S I I I ~ S  I I I I O I I ~ ; I I ~ U I I  111c J ; IO\+~I I I J , ,  l ~ c ~ ~ o t l ,  ,11111 ; I I I ~  I I I ~ I I I I * ,  
s l~owil~l :  s)lllilrlolll> oI't*sciti~. ( I I ~ ~ * : I ~ C S S  ; I I ~  i ~ ~ ~ ~ ~ l ~ * ( l i ; l l c l y  T I I J : I I Y ( ~  : I I I ( I  I I I ~  I I ~ ~ I . I I ~ ' ~ I  
Scl'tls I l ; l l ' ~ l ' $ l ~ k I  l ' l l I l i I  Ilc;lllll), 11I;1111$ ; I l C  1C'lL':lhL'tl 1 0  I(:I<ISA'1' h1'11'11II\I\. 
I)clwcc11 IO'/'l :~nt l  1087, 71,100 sccd s : ~ ~ l l l ~ l c s  oI's11rgl11111i, 2 1 , t i45 ~ I ' I J ~ : I I  I 
1i1illc1, 23 ,183  o f  L . I~~L.~I>L*; I )  H13H0 t ~ l . ~ ~ i ~ : c o ~ ~ \ > c ; ~ ~  I 3,OYX I I ~ ~ ; ~ ~ I I I I ~ I I ~ \ I I ,  5,'1(1'/ 
of lllillor riiillct, :inti 5,000 gro111iil1lt11 cutlillgs, ~ol:illinl; 15'1,(17X ~ : I I ~ I J ) ~ ~ A  
\ \ l ~ r c  i l i i l ior~crl  by  ICIZlSA'l' Tro11i 94 coulitrics. 
lprovcd the caablishment of an  export certification la 
111 I978 for crpcditious inovcnlcllt of gcr~l~plasrn to lCIi1SAT 
prnvidrd the laboralory facilities and  llcccssary stalT to carry ou t  111c i l l i t i d  
o lxral ions lo prcparc thc secd for export. 
ICK1SA'l~'s IJlant Quarantine Unit is cquippcd with fu~nigation cl~at l~bcrs ,  
ri~diographic cquip~ncnt ,  nn illcubation room with ncar-ultra-violet light, 
l r ~ ~ l p c r a t u r c  and humidity controls according to DGISI' (Ilanish Govcrn-  
mcnt I n s t i ~ u ~ c  for Sccd I'athology for Dcvcloping Coul~trics, Copcnhagcn, 
Dcnmark) standards, cn[omology and p h n l  pathology laboratorics, and rooms 
Tor rccciving, cleaning, inspcction, sccd trcatmcllt, and packing. T h c  1abut.ntory 
is hcadcd by the Chief  Plant Quarant ine OlIiccr who is :~ssistcd by well 
qu:llificd technicians i n  entomology and  plant paihulogy disciplines, and one 
I\~lt\igation assistan[ besides othcr support stall: 
As soon as noy seed coilsignlllr~lr is rcccivcd at 111c I'larl[ Quaran\ i~lc  Linit, 
i t  is s u l ~ j v c ~ c d  to vncuobl fu11lig:nion will1 n illcthyl brolilidc dor:i!:c of 
32pl )  for  4 h r .  l)e;~rl 111iIlct :111d f i r o u r ~ d ~ ~ u t  :lrc f i ~ i l ~ i g ; ~ ~ c d  u11dcr r l o r ~ ~ ~ a l  
: ~ t ~ i ~ n s j ~ l ~ c r i c  pressurc wit11 ; ~ l u t ~ ~ i ~ ~ i ~ t t ~ l  phospllirlc at  3 dus:igc uf 3g11l ' fur 
livc days ( 1  1 ) .  
'I'hc sccds arc rhcn csalnincd, tcstcd, and trcatcd i n  tllc sinl i lar  p;lrrcrn 
:is i l l  ihc c:lse of i t~ lpor tcd  sccd bcrorc thcy arc prescntcd 10 t11c national plat\r 
q l i . ~ a ~ ~ i l l r  ; i \~ihoriiy for issoancc of a j ~ l ~ y t u s : ~ ~ ~ i t a r y  ccrtifichc. All sred 
111;11vri;1ls for export : ~ r c  ;IISO ~ r c ; ~ \ t * d  upit 11 A l ~ l r  i11 fl!) 3gkg - I. Seeds i ~ ~ i ~ ~ l i l ~ d  
l i ~ r  Jisc;~sc-rcsis ta~~ce studies or for rtsponsc to dilTcrctlt s t r ;~ins  of liili,-ubiron 
o r  clleniicd analysis arc cxj~orrcd tviihoot trc:irmcnt. 
'Thc sccd packagcs arc dispatched by airfreight or airmail, dcpc td ing  
u jwn thc wcight o f  thc cons ignn~cnt  and dcsriilation. 
NUMBER OF SEED SAMIJLES EXI'Oll'fED 1 
From 1974 to 1987, 332,505 sccd samplcs  o f s o r g h u ~ n ,  122,025 of pearl 
millet, 162,973 of chickpea, 37,379 of pigconpcn, 4 1,500 uf groundnut ,  and 
8,165 of ininor nlillct, total nunlbcring 704,547 wcrc uxportrd frvrn ICRISAT 
to 143 coun~r ics .  
During thesc years there has bccn no report of [he introduction of any 
pesr or discasc through exchange of ICKISAT gcrmplasm either in India 
or abroad and the proccdures~followcd by ICRISAT provc that the quaran- 
tine systcm is functioning satishctorily.  
PROPOSED FUTURE STRATEGIES t: 
To improvc the emcicncy of the plar~t quarantine system, in future, the 
strategies proposed to be explored include (a) use of immunosorbent assay 
lcchniauc and different antixra for detecting viruses and bacterial pathogens, . 
(b) adoption of ncw sc indcxing tcchniqucs, and (c) updating thc rrc;\\. 9 nlcnt schcdulcs, procc urcs, tcchniqucs, and  compilation of information on 
pcsis, tlisciises, ar~d  wccds of p l a l ~ t  qunrnntinc, ~ h c i r  distribution and O ~ I I -  
brcaks at rcgional and global basis. 
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